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Immigrant and Refugee 
Arrivals = 437,864

Traveler Visits Abroad 
> 1 night =63,502

International Passenger 
Arrivals = 49,401,528

Wild Mammals Imported =

88,000 (Photo Delta Sky Mag.)



11Source: Population Action International 1994

Migrating Populations, 1960-1975



22

4 x increase in volume as compared to 19604 x increase in volume as compared to 1960--7575

Source: Population Action International 1994

Migrating Populations in the 1990s



A Day in the Life of the 
Travelers’ Health Team

• Dengue in Argentina

• Chikungunya fever in Italy

• Hepatitis A in Ethiopian adoptees

• Schistomsomiasis in Tanzania

• Rabies imported from Thailand and 
India

• Zika virus in Yap

• Norovirus in Dominican Republic

• Malaria in the Bahamas



Estimated Annual International 
Arrivals, U.S.A. 2006

International Arrivals 
51.1 Million

Immigrants
1,266,264 

Refugees
41,150

OIS, Dept. Homeland Security, Fiscal Year 2006

ITA, Dept. of Commerce, Calendar Year 2006



Number of Visits Abroad of >1 night by 

U.S. Residents, 1995 - 2006

*ITA, includes travel to Canada and Mexico*ITA, includes travel to Canada and Mexico
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What proportion of the US 
adult population traveled 

outside the US for more than a 
day during the previous year?

The US traveling population and use of the CDC Travelers Health website
Weld L., Reed C., Steele S., et al  9th CISTM, Portugal, 2005

17%



Where Do U.S. Residents Travel?
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Of the 17% who traveled outside the U.S. . . . 



VFRs: Visiting Friends and Relatives

• Foreign-born increased 57% since 1990 
from 19.8 million to 31.1 million1

• 20% of US population are first-
generation immigrants or their children2

• VFRs comprised ~43% of US overseas 
travelers in 20063

1US Census Bureau, Census 2000 Brief, The Foreign-Born Population: 2000, issued  Dec 
2003 (Previous: US Census Bureau, Profile of the Born Outside the United States Population 
2000, issues Dec 2003
2 Angell & Cetron, 2005
32006 Profile of U. S. Resident Travelers Visiting Overseas Destinations Reported From: 
Survey of International Air Travelers, Office of travel and tourism Industries, USDOC



• Increased risk of travel-related infections

– Malaria

– Typhoid fever

– Hepatitis A

– Tuberculosis

• Unlikely to seek pre-travel health advice

• Limited access to care (e.g., uninsured)

• Lower perceived risk

• Primary-care clinicians unaware of risk

Angell. Ann Intern Med. 2005; 42:67.

VFRs: Visiting Friends and Relatives



Open Doors (Institute of International Education)
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Seniors

• 9% of U.S. adults traveling 
abroad  were ≥ 65 years 

~3 million

• 25% were age ≥ 55 years 

~8 million

ITA, 2004



Immunocompromised Travelers

• HIV

• Active leukemia/lymphoma

• Generalized malignancy

• Aplastic anemia

• Solid organ transplant

• Bone Marrow Transplant (BMT) within 2 years

• Transplant on immunosuppressive medication

• Congenital immunodeficiency

• Radiation Therapy



Travelers’ Health Risks

Of 100,000 travelers to a developing country 
for 1 month:

– 50,000 will develop some health problem 

– 8,000 will see a physician

– 5,000 will be confined to bed

– 1,100 will be incapacitated in their work

– 300 will be admitted to hospital

– 50 will be air evacuated

– 1 will die

Steffen R et al. J Infect Dis 1987; 156:84-91



Cardiovascular

Medical

Injury

Homicide/Suicide

Infectious Disease

Other

Deaths Related to International Travel

N = 2463

Hargarten S et al, Ann Emerg Med, 1991. 20:622-626



Motor Vechicle

Drowning

Air Crash

Homicide/Suicide

Poisoning

Other

Injury Deaths and International Travel

N = 601

Hargarten S et al, Ann Emerg Med, 1991. 20:622-626



Infectious Disease Risks to 
the Traveler

• Malaria

• Diarrhea

• Leishmaniasis

• Rabies

• Dengue

• Meningococcal 
Meningitis

• Schistosomiasis

• Tuberculosis

• Leptospirosis

• Polio

• Yellow Fever

• Measles

• JEV

ETC.



Medical Tourism

http://www.cbc.ca/news/



GeoSentinel Surveillance

• Provider-based Surveillance of international travelers and migrants.

Does not cover endemic diseases in local populations

39 travel/tropical medicine clinics globally (since 1996)

145 Network Members on all 6 continents (since 2002)

= GeoSentinel Site

= Network Member



GeoSentinel Dataset, March 2007
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Who are GeoSentinel patients?
(as of March 2007)

Visit clinic after travel

Visit clinic during travel

Immigration travel only

50%
(31,955)35%

(22,682)

15%
(10,026)

Tourism

59% (18,540)

VFR

14% (4629)

Business

14% (4523)

Missionary/Volunteer

9% (2784)

Research/Education

4% (1349)

After Travel Visits
(n = 31,995)

Complete Database
(n = 65,190)



GeoSentinel: 
How Are the Data Used?

• Detect alarming events 

– new or emerging disease

• Monitor disease trends

• Identify risk groups

• Identify new risk areas

• Conduct epidemiologic research



Initial Events During SARS



The Signal from Toronto
Global, not just Asian Implications



Rapid Institution of Enhanced Surveillance
example:  weekly trend analysis during SARS

Suspected Pneumonia in Travelers



Leptospirosis-
EcoChallenge, 2000

• September 11, 2000; London site Queries by e-mail 
concerning ill returnees from Eco-Challenge, Sabah 2000

• Query-Response to GeoS sites:  Cases from NYC and 
Toronto. Elapsed time=8  hours.

• Participants worldwide still within incubation period.  Wide 
broadcast of GeoSentinel Alert to to ISTM, ProMed, IDSA, 
TropMed.  Elapsed time=14 hours.

• GeoSentinel sites interface directly with public health 
authorities in USA, UK, Australia and Canada to contact all 
at risk individuals. Elapsed time=48 hours.











Immigrant & Refugee Health
U.S. Arrivals, 2005

• All arrivals

• Unique individuals

– Short-term visitors

– Long-term visitors 

(> 2 mo stay)

– Immigrants

new admissions

status-adjusters

– Refugees

175,400,000

~60,000,000

54,000,000

3,000,000

1,120,000

380,000

740,000

50,000



Immigrants:  2 Categories

• New arrivals

– Immigration visa from overseas consulate

– Numbers:

• ~ 350,000 immigrants per year

– Medical exam by overseas “panel physicians”

• appointed by consulates

• “technical instructions” by CDC

• “Status adjusters”

– Persons in U.S. on non-immigrant visa applying for legal 
permanent residence (“Green Card”)

– Number:  450,000 to 750,000 per year

– Medical exam by U.S.-based “civil surgeons”



“Durable Solutions” for Refugees
(8,500,000 in 2005)

• 3 UNHCR recognized durable solutions

– Voluntary repatriation

• 1,100,000 in 2005

– Local integration

• 70,000 in 2005

– 3rd-country resettlement

• 80,000 in 2005



Refugee Resettlement, 2004
Admitting Countries

Scandinavia*

Others†

United States
Australia

Canada

* - Sweden, Norway,

Denmark, Finland

† - Netherlands, UK,

New Zealand, 

Ireland, Chile,

Mexico 



U.S. Refugee Admissions 
1996-2008
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Overview:
Overseas Medical Assessment

• Focus:  “inadmissible conditions”

• Components

– Medical history

• Note:  history is often unreliable among this 
population

– Immunization history

• Immigrants: at least 1 dose of ACIP-recommended 
vaccines

• Exemption:  international adoptees

– Physical exam

– Serologic tests:  syphilis, HIV

– TB screening



Inadmissible Conditions

Source:  Form DS 2053:  “Medical Examination for Immigrant or Refugee Applicant”

Class A:  inadmissible without waiverClass A:  inadmissible without waiver

Class B:  require notificationClass B:  require notification



Overseas Medical Screening --
Weaknesses

• Current program  
– Regulatory approach rather than public health approach

– Focus is “inadmissible conditions”, not improving health 
of the refugee

• Weaknesses:
– TB screening and treatment under 1991 algorithm

– No immunization requirement

• Frequent outbreaks requiring costly interventions

• Importation of VPD

– Treatment of parasitic diseases

• Single-dose albendazole

• S/P for refugees from Sub-Saharan Africa

– Prevention of perinatal HIV & HBV



TB Cases, United States, 1993-2005
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MDR TB Cases, United States, 1993-2005
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1991 Tuberculosis Screening 
Algorithm (“Technical 

Instructions”)

• Chest X-ray (CXR) if ≥ 15 years old

• Sputum smears if signs, symptoms or 
CXR suggestive of TB

• No cultures, no drug susceptibility 
testing

• No treatment standards



2007 TB Technical Instructions

• Diagnosis

– Sputum cultures for anyone with suspected TB

– Drug susceptibility testing

– Tuberculin skin test for children, with CXR if positive

• Treatment

– Treatment to completion by directly observed therapy

– Consistent with U.S. treatment standards (CDC/ATS, 
Curry Center)

• Implementation:

– Over 5 years

– 1st countries:  

• Immigrants: Mexico, Philippines, Vietnam

• Refugees:  Thailand, Malaysia, Nepal



Outbreaks of Vaccine-Preventable 
Diseases During Resettlement

• Measles – Kenya: 2004, 2005, 2007

• Mumps – Ethiopia: 2007

• Rubella – Cote d’Ivoire: 2004

• Varicella – Cote d’Ivoire: 2004; Thailand: 
2004, 2006; Kenya: 2005

• Hepatitis A – Thailand: 2004

• Polio – Kenya: 2006

• Typhoid fever – Thailand: 2007



Rationale for Providing 
Vaccines Overseas

• Fewer outbreaks during resettlement

• Lower costs

– Vaccines less expensive

– Labor less expensive

• Fewer immunization visits post-arrival



Overseas

Medical Exam

Sites

Refugee Camps,

Urban Centers

Resettlement Communities

Rationale for Overseas Program

•Lower costs

•More opportunity for prevention

•Better uptake



Refugee Health Initiative

• Improved TB screening with revised “Technical 

Instructions”

• Future priority: latent TB

• Immunization

• Presumptive treatment of malaria, intestinal 

parasites, schistosomiasis

• Improved prevention of perinatally transmitted

– HIV

– HBV

• Surveillance



Source: National Geographic Society October 1998 
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Visit CDC’s Travelers Health Website
www.cdc.gov/travel



SAVE THE DATE!
CDC’s 6th International Conference 
on Emerging Infectious Diseases

Hyatt Regency Hotel, Atlanta Georgia
March 16 – 19 2008

www.iceid.org


